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Materials and Methods
General methods
All air-and moisture-insensitive reactions were carried out under an ambient atmosphere, magnetically stirred. All air-and moisture-sensitive manipulations were performed using ovendried glassware, including standard Schlenk and glovebox techniques under an atmosphere of nitrogen.
Reagents
IPrNO (1) was synthesized according to a reference. 1 Tris(pentafluorophenyl)borane (B(C6F5)3), trityl tetrakis(pentafluorophenyl)borate (Ph3C + B(C6F5)4 -) and all other chemicals were purchased from commercial sources and used as received unless otherwise specified. 3Å molecular sieves were activated at 240 ˚C under dynamic vacuum for overnight prior to use. Diethyl ether, pentane, benzene, and tetrahydrofuran (THF) were distilled from deep purple sodium benzophenone ketyl, and stored over 3Å molecular sieves.
Experimental Details
Synthesis of 2
In a N2 atmosphere glovebox, IPrNO (1, 60 mg, 0.14 mmol) and tris(pentafluorophenyl)borane (B(C6F5)3, 73 mg, 0.14 mmol) were placed in a 4 mL vial and subsequently dry diethyl ether (2 mL) was added to the vial. The solution became dark brown immediately. After 15 minutes, the reaction mixture was dried in vacuo, and the resulting dark brown solid was washed with dry pentane (1 × 0.5 mL) to afford 131 mg of the product (98%). Single crystals suitable for X-ray crystallography were obtained from recrystallization using pentane. Anal. Calcd for C45H36N3OBF15: C, 58.08; H, 3.90; N, 4.52. Found: C, 56.98; H, 3.78; N, 4.45.
Synthesis of 3
In a N2 atmosphere glovebox, IPrNO (1, 20 mg, 0.048 mmol) and trityl tetrakis(pentafluorophenyl)borate (Ph3C   +   B(C6F5)4 -, 44 mg, 0.048 mmol) were placed in a 4 mL vial and subsequently dry diethyl ether (1 mL) was added to the vial. The solution became dark brown immediately. After 5 minutes, dry pentane (3 mL) were added into the mixture to solidify the product. After 1 minute of sonication, the solution was decanted, and the remaining solid was dried in vacuo to afford 62 mg of the product as a dark brown solid (96%). Single crystals suitable for Xray crystallography were obtained by layering dry pentane over the crude reaction mixture. Anal. 
Reduction of 3
In a N2 atmosphere glovebox, 3 (5.0 mg, 3.7 µmol) and decamethylferrocene (2.4 mg, 7.5 µmol)
were placed in a 4 mL vial and subsequently dry diethyl ether (0.5 mL) was added to the vial. Green solid was precipitated during the reaction. After 5 minutes, the reaction mixture was dried in vacuo and dissolved in dry pentane (0.5 mL). The mixture was filtered through a thin pad of dry Celite and eluted using dry pentane (2 × 0.5 mL). 
General information
A suitable crystal was coated with paratone-N oil and the diffraction data measured at 100 K either with synchrotron radiation on a 2D beamline at the Pohang Accelerator Laboratory, Korea. Using Olex2 2 , The structure was solved by ShelXT 3 using Intrinsic Phasing and refined by ShelXL 4 using Least Squares minimization. All the non-hydrogen atoms were refined anisotropically. All hydrogen atoms were added to their geometrically ideal positions.
Crystal data and structure refinements 2 3 The thermal ellipsoids are set at a 50% probability level. A pentane molecule (in 2) and hydrogen atoms were omitted for clarity.
DFT Calculation
General information
Both geometry optimizations and frequency calculations were performed using Gaussian09 with B3LYP/6-31G(d, p) basis set. 5 In the geometry optimization, the default tight convergence in the SCF cycle was used without any orbital symmetry constraints. Solvation free energies were computed on gas phase-optimized geometries using SMD model. 6 Molecular orbitals were generated from the optimized geometry (B3LYP/6-31G(d, p)) using Multiwfn. 7 Wiberg bond indices (WBIs) were calculated from the optimized geometry with Löwdin orthogonalization method using Multiwfn. Spin density was calculated from the optimized geometry using natural bond orbital (NBO) method.
Metric comparison between DFT optimized and X-ray determined structures 2 3
Bond length (Å) Bond angle (˚) Figure S1 . SOMO and LUMOs of the radicals 2 and 3.
Wiberg bond index
Selected WBIs are shown below:
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Dissociation energy
The bond dissociation energies of the adducts with electron withdrawing C6F5 groups are much higher than the adducts with phenyl groups. B(C6F5)3 and C(C6F5)3 binds much stronger to oxygen atom than BPh3 and CPh3, because the electron withdrawing power of perfluorinated groups makes them more electrophilic. 
Coordinates of optimized structures
The following optimized geometries were displayed in Cartesian coordinates (atomic unit). E° represents the electronic energy of the optimized structure, and G° represents the sum of electronic and thermal free energies in Hartree unit. 
EPR
General information
EPR spectra were recorded on a Bruker X-band A200 spectrometer using benzene solutions. Spectra processing and simulation were performed with Bruker WIN-EPR and EasySpin associated with DFT calculations. 9 Isotropic hyperfine coupling constants were initially computed using gaussian09 with B3LYP/6-31G(d, p) or EPRII basis sets, 10 and then rescaled to fit the experimental data.
EPR spectra Figure S4 . Experimental (bottom, blue) and simulated (top, red) EPR spectra of 2a at microwave frequency = 9.4447 GHz. Simulated with the following parameters: giso = 2.0107; hyperfine coupling constants: a( 
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Comparison of the EPR spectra before and after silica filtration Under ambient atmosphere, 2 (3.0 mg) was dissolved in benzene (0.5 mL) and the solution was filtered through silica. The filtrate was collected on an EPR tube, and the EPR spectrum was recorded under air. Figure S6 . EPR spectra of 2a before (top, red) and after (bottom, blue) silica filtration.
Crossover experiment (EPR)
In a N2 atmosphere glovebox, 3 (5.0 mg) and B(C6F5)3 (3.8 mg) was dissolved in benzene (1 mL). After 1 day, the solution was analyzed with EPR (green spectrum). Purple spectrum is the simulated EPR spectrum of 85:15 mixture of 2 and 3. This experiment shows that 2 can be generated from 3 and B(C6F5)3, which suggests the dissociation of 3 back to 1. Figure S7 . EPR spectrum from the crossover experiment (green) and fitted spectrum (purple).
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UV-Vis Spectroscopy
General information
The UV-vis spectra were recorded at room temperature with Cary 6000i UV-Vis-NIR (Agilent Technologies). UV cell (quartz) with Teflon stopper was used to prevent decomposition of the sample. 
UV-Vis spectra
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UV-Vis monitoring
Under air, wet technical grade benzene (3 mL) was added into a UV cell (quartz) containing 2 (1.0 mg) or 3 (1.0 mg). Decay of the samples were monitored. 
Monitoring
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Crossover experiment (UV)
The EPR sample for the crossover experiment was diluted and analyzed with UV-vis (green spectrum). Although the absorption peak was mainly governed by trityl cation (red spectrum), the presence of 2 was confirmed since the 1:1 mixture of 2 and CPh3 + B(C6F5)4 -shows the same absorption (dotted purple), and the subtraction of trityl spectrum (red) from the green spectrum successfully generates the spectrum of 2 (dotted yellow).
a) b)
Figure S12. UV-Vis spectra for crossover experiments.
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Cyclic Voltammetry
General information
Cyclic voltammograms were recorded at room temperature with a Princeton Applied Research (PAR) VersaSTAT 3 potentiostat. The working electrode was a glassy carbon disk (area = 0.02 cm 2 ), the reference electrode was Ag/AgCl (saturated), and the counter electrode was a platinum wire. 
Cyclic
